Tert-butyl acrylate (10 mmol) was added dropwise to the appropriate aromatic amines (I, 2,2-diphenylethylamine; II, benzhydrylamine; III, phenethylamine, IV, benzylamine, 10 mmol in EtOH, 5 ml). Stirring at rt was continued overnight. The reaction progress was followed by TLC (DCM/EtOAc 1:1, 1% TEA). After completion of the reaction, EtOH was evaporated under reduced pressure to yield colorless to yellow oil. The compounds were purified by column chromatography using the same conditions as in TLC monitoring.
General procedure for the synthesis tert-butyl 3-((2-methoxy-1-(naphthalen-1-yl)-2oxoethyl)amino)propanoate (5) and tert-butyl 3-((2-methoxy-1-(naphthalen-2-yl)-2oxoethyl)amino)propanoate (6 Potassium cyanide (28 mmol) and ammonium chloride (28 mmol) were dissolved in 100 ml of aqueous solution of ammonia (30%). The solution was cooled on ice bath to 5 0 C. Commercially available α-or β-naphtaldehyde (I and II, respectively, 12 mmol) were then added in three portions with 5 min intervals. The obtained mixture was stirred overnight at rt. Then, the mixture was diluted with 100 ml of water and extracted twice with 100 ml of toluene. The toluene fraction was extracted twice with 60 ml 6N HCl. The aqueous acidic layer was refluxed for 2h, then cooled to 0 0 C, affording white to cream crystals that were collected by suction filtration. α-Naphtylphenyl glycine hydrochloride (III) and βnaphtylphenyl glycine hydrochloride (IV), respectively, were taken to the next step without any purification. Next, α-naphtylphenyl glycine hydrochloride or βnaphtylphenyl glycine hydrochloride (III, IV, respectively, 10 mmol) was dissolved in thionyl chloride 6 (0.05 mol) and the solution was stirred for 1h at rt. After the indicated time, the solution was cooled on ice bath and 100 ml of MeOH and an additional amount of thionyl chloride (0.05 mol) was added. The obtained solution was refluxed for 6 h, cooled, and the solvent was evaporated under reduced pressure. The product was precipitated from a minimum amount of MeOH by the addition of diethyl ether. Methyl 2-amino-2-(naphthalen-1yl)acetate (V) or methyl 2-amino-2-(naphthalen-2-yl)acetate (VI) were taken to the next step without any purification. Finally, compounds V or VI from the previous step (0.5 mmol) were dissolved in 25 ml of MeOH followed by the addition of an equivalent amount of TEA. Tert-butyl acrylate (0.5 mmol) was dissolved in 10 ml of MeOH and the mixture was added dropwise to solutions of compounds V or VI. The mixture was stirred at rt for 48h.The monitoring of the reaction was performed through TLC (hexane/EtOAc 6:4, 2% TEA). After the indicated time, the solvent was evaporated under reduced pressure and compounds were purified by column chromatography using hexane/EtOAc 6:4, 2% TEA as an eluent to obtain compounds 5 or 6, respectively, as light brown oil.
General procedure for the synthesis methyl 4-(((3-(tert-butoxy)-3oxopropyl)amino)methyl)benzoate (7) Scheme 3 Commercially available 4-aminomethylbenzoate (I, 0.02 mol) was refluxed in MeOH (50 ml) for 6h in the presence of thionyl chloride (0.04 mol). After the indicated time, the mixture was cooled on the ice bath and the white precipitate was filtered, affording pure methyl 4-(aminomethyl)benzoate (II). In the next step, the obtained compound was reacted with tert-butyl acrylate by a method that was described above, yielding compound 7.
Monitoring of the reaction was performed using a mixture of hexane/EtOAc (6:4) in the presence of 1% TEA. The purification of 7 was performed by column chromatography using the same eluent.
General procedure for the synthesis tert-butyl 3-((2-(3,4-dihydroisoquinolin-2(1H)yl)ethyl)amino)propanoate (8 Commercially available 1,2,3,4-tetraisoquinoline (I) (10 mmol) was dissolved in MeCN and treated with n-bromoethylphtalimide (12.5 mmol), potassium carbonate (30 mmol), and potassium iodide (12.5 mmol). The mixture was refluxed for 4h. After the indicated time, the reaction solution was filtered and the filtrate was evaporated under reduced pressure. The residue was dissolved in EtOAc and the solution was acidified with 2N of HCl followed by extraction with water. The pH of the aqueous phase was adjusted to pH 12 with 4N NaOH and extracted with DCM. Evaporation of the organic solvent afforded
, which was taken to the next step without any purification. In the next step, the latter compound was dissolved in 40 ml of EtOH and 19 mmol of hydrazine hydrate was added to the solution.
The reaction was refluxed for 2h and cooled to rt. The precipitation was gravitationally filtered and the filtrate was concentrated under vacuum. The residue was dissolved in 40 ml EtOAc, filtered, and evaporated again, affording 2-(3,4-dihydroisoquinolin-2(1H)yl)ethan-1-amine (III), which was taken to the next step without purification. Finally, III was reacted with tert-butyl acrylate by a method described before, affording compound 8.
The monitoring of the reaction and the purification by column chromatography were performed under the same conditions mentioned above.
General procedure for the synthesis tert-butyl 3-((2-(3-(isobutylcarbamoyl)-3,4dihydroisoquinolin-2(1H)-yl) ethyl) amino) propanoate (9) Cyclization of commercially available L-phenylalanine (I) (0.015 mmol) was performed by reaction with an excess of paraformaldehyde (2 gr) in the presence of concentrated sulfuric for the corresponding 1, 2, 3, 4-tetrahydroisoquinoline-3-carboxylic acid (II).
Briefly, the amino acid was dissolved in 32% hydrochloric acid (50 ml), followed by the addition of 0.5 ml of sulfuric acid. The solution was refluxed for 48h, cooled, and filtered.
The resulting solid was dissolved in a hot mixture of H2O/EtOH (1:1, 25 ml) and basified with ammonium hydroxide (30%) until pH 7.0. The obtained crystals were collected by filtration, washed with two portions of EtOH, affording II, which was taken to the next step without any purification.
In the next step, the secondary amine of II was protected by Boc protecting group to afford 2-(tert-butoxycarbonyl)-1,2,3,4-tetrahydroisoquinoline-3-carboxylic acid III. Briefly, 1, 2, 3, 4-tetrahydroisoquinoline-3-carboxylic acid (0.01 mol) and sodium hydroxide (0.015 mol) were dissolved in water and a solution of di-tert-butyl dicarbonate (0.016 mol) in THF (10 ml) was added dropwise. After having been stirred for 48h at rt, the solvent was evaporated, the residue was dissolved in EtOAc (25 ml), and washed with 5% KHSO4 and brine. The organic solvent was dried over sodium sulphate, and evaporated, leading to 2-(tert-butoxycarbonyl)-1,2,3,4-tetrahydroisoquinoline-3-carboxylic acid (III).
In the next step, commercially available isobutylamine was coupled to a carboxylic moiety of III by DCC coupling reagent and HOSu to obtain tert-butyl 3-(isobutylcarbamoyl)-3,4dihydroisoquinoline-2(1H)-carboxylate IV, followed by removal of Boc protecting group by TFA, leading to N-isobutyl-1,2,3,4-tetrahydroisoquinoline-3-carboxamide V.
Isobutylamine (0.006 mol) was dissolved in DCM (50 ml). DCC (0.006 mol), HOSu (0.006 mol), and TEA (0.006 mol) were added to the solution followed by the addition of III (0.006 mol). After having been stirred overnight at rt, the mixture was cooled and filtered, and the filtrate was washed with 2% KHSO4 and 5% NaHCO3, dried over magnesium sulphate, filtered, and evaporated, affording IV tert-butyl 3-(isobutylcarbamoyl)-3,4-dihydroisoquinoline-2(1H)-carboxylate. The compound was dissolved in a mixture of DCM/TFA 1:1 (20 ml) and the mixture was stirred for 1h, followed by evaporation of solvent, leading to 3-(isobutylcarbamoyl)-3,4dihydroisoquinoline-2(1H)-carboxylate, V.
In the next step, a secondary amine of V was alkylated with bromoethylphtalimide (VI), followed by the removal of the phatlimide moiety by hydrazine hydrate (VII) and finally, 2-(2-aminoethyl)-N-isobutyl-1,2,3,4-tetrahydroisoquinoline-3-carboxamide (VII) was reacted with tert-butyl acrylate by the same method described before, affording 9. The purification of 9 was performed through column chromatography using a mixture of hexane/EtOAc (8:2) as an eluent.
General procedure for the synthesis tert-butyl 3-((2-amino-2-oxoethyl)amino)propanoate (10) Scheme 6. Synthesis of compound 10. Reagents and conditions. (a) EtOH, TEA, 40 0 C, 48h.
Glycinamide hydrochloride (I, 10 mmol) and TEA (10 mmol) were added to 70 ml of EtOH. The mixture was heated to 40 0 C and stirred until all solids were completely dissolved. Then, 10 mmol of tert-butyl acrylate was mixed with 5 ml of EtOH and the mixture was added dropwise to the solution of glycinamide. Stirring at 40 0 C was continued for 48h. The reaction progress was followed by TLC (hexane/EtOAc 8:2, 1% TEA) and visualized in the iodide atmosphere. After completion of the reaction, EtOH was evaporated under reduced pressure to yield a colorless syrup. Compound 10 was purified by column chromatography using the same conditions as those used in TLC monitoring.
Coupling of compounds (1-10) to 3-maleimidopropionic acid followed by removal of tbutoxyl protecting group 3-maleimidopropionic acid was conjugated to compounds 1-10 (as described before)
followed by deprotection of the t-butoxyl protecting group by neat TFA. All compounds purified by HPLC (gradient water/MeCN from 100% of water in 80 min, flow = 2 ml/min, λ = 210, λ = 254 nm). 51.360, 54.558, 80.878, 128.869, 128.283, 128.940, 142.975, 172.112 413, 36.156, 45.033, 54.128, 80.786, 127.220, 128.402, 128.668, 140.487, 172.474 ppm. tert-butyl 3-((2-methoxy-1-(naphthalen-1-yl)-2-oxoethyl)amino)propanoate (5) . 396, 36.376, 43.954, 52.557, 62.848, 80.864, δ 123.959, 125.628, 126.741, 129.098, 131.806, 134.403, 172.219,173.925 ppm. 13 C NMR (CDCl3, 75MHz) tert-butyl 3-((2-methoxy-1-(naphthalen-2-yl)-2-oxoethyl)amino)propanoate ( 923, 35.786, 43.031, 52.065, 65.509, 80.384, 123.959, 124.964, 125.962, 126.066, 126.564, 127.481, 127.799, 128.354, 132.994, 133.129, 135.124, 171.614, 172.957 28.473, 28.653, 35.304, 45.099, 46.395, 47.055, 51.888, 54.163, 62.761, 80.657, 126.159, 126.183, 126.907, 128.0149, 172.034, 173.144 Scale: 8.298 ppm/cm, 834.8 Hz/cm 7. HSA-28D characterization Figure S2 . UV absorption measurement. "Naked" dendrimer (blue line) and HSA-28D (red line) both at a concentration of 0.175 mM in PBS, pH=7.4, were placed in the plate. UV spectra were recorded at 250-500 nm. The black line is a blank. An Agilent Cary 300 UV-Vis spectrophotometer with a slit of 4nm and a scan speed of 400 nm min −1 and a quartz cuvette of 1 cm were used. Figure S3 . Gel electrophoresis of coated PAMAMs. A. Samples were loaded to Glycine 6% SDS PAGE gel, run against TTS running buffer, and stained using a silver staining procedure. B. Section image of the gel electrophoresis of PAMAM dendrimer, which was conducted as a control for the experiment described above. Figure S4 . The effect of coated PAMAMs on the rate of INS-1E cell proliferation. INS-1E cells were seeded in 24-well plates and incubated for 72h with the medium supplemented with HSA-28D 1-10 ([1-10]-3µg/ml). After the incubation time, the cells were detached by trypsin, colored using Trypan blue and counted. The results are presented as the percentage compared to non-treated cells, n=6, *p≤0.05. MEAN±SE.
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